Isoflurane prevents neurocognitive dysfunction after cardiopulmonary bypass in rats.
Postoperative cognitive dysfunction occurs frequently after cardiac surgeries with cardiopulmonary bypass (CPB). Available data from rat CPB models are conflicting. However, none of them was designed to investigate the role of isoflurane (the main anesthetic in all of these studies) in the neurocognitive dysfunction after CPB. Isoflurane has documented neuroprotective effects so the present authors hypothesized that isoflurane prevents the neurocognitive dysfunction in rats after CPB. A prospective, interventional study. A university research laboratory. Male Sprague-Dawley rats. Male Sprague-Dawley rats were divided into 5 groups: the isoflurane CPB group, the animals were anesthetized with isoflurane and underwent 60 minutes of normothermic CPB; the chloral hydrate CPB group, the animals were anesthetized with chloral hydrate and underwent 60 minutes of normothermic CPB; the isoflurane sham group, the animals were subjected only to cannulation and the same duration of anesthesia but no CPB; the chloral hydrate sham group, the animals received only cannulation and the same duration of anesthesia but no CPB; and the naive group, the animals received no treatment. The neurocognitive function of all rats was measured on days 4 to 6 (short-term) and 31 to 33 after CPB (long-term). After the behavior tests, the animals were sacrificed, and the brain was harvested for the measurement of acetylcholinesterase (AChE) and choline acetyltransferase protein levels. Short-term (days 4-6 after CPB) learning and memory were impaired after CPB when the animals were anesthetized with chloral hydrate. When isoflurane was used, the learning and memory did not change after CPB. No long-term (days 31-33 after CPB) neurocognitive changes were found after CPB. AChE decreased significantly after isoflurane anesthesia regardless of whether CPB was performed. Isoflurane prevented the neurocognitive dysfunction induced by CPB, which might involve the cerebral cholinergic system.